General Information
NMR spectra were recorded in CDCl 3 (internal Me 4 Si) with a Varian AM-600 (600 MHz 1 H, 150MHz 13 C) spectrometer at room temperature. Chemical shifts ( ) are reported in ppm relative to Me 4 Si ( 0.00)for 1 H and residual chloroform ( 77.00) for 13 C. All significant resonances (carbon skeleton) were assigned by COSY ( 1 H-1 H), HSQC ( 1 H-13 C), and HMBC ( 1 H-13 C) correlations. Reagents were purchased from Sigma-Aldrich, Alfa
Aesar or ABCR, and used without further purification. Commercial: THF, CH 2 Cl 2 and MeOH were dried over freshly activated (for at least 24h at 250 C) 3A molecular sieves for at least three days. Hexanes (65-80 C fraction from petroleum) and EtOAc were purified by distillation. Other solvents (pyridine, DMF, glacial AcOH and ACN) were used without further purification. Thin-layer chromatography was carried out on silica gel 60 F254 (Merck). Column chromatography was performed on silica gel 60 (70-230 mesh, Merck). Flash chromatography was performed on Buchi glass columns packed with silica gel 60 (230-400 mesh, Merck), using Knauer Smartline system with a Buchi fraction collector. The organic solutions were dried over MgSO 4 .Specific rotation was measured with a Jasco DIP-360 digital polarimeter for solution in CH 2 Cl 2 (c ~1) at room temperature. To a solution of 12 (2.06 g;2.00mmol) in pyridine (20 mL) triphenylphosphine (1.15 g; 4.40 mmol; 2.2 equiv.) and 4-nitrobenzoic acid (0.50 g; 3.00 mmol; 1.5 equiv.) were added followed by a solution of diethyl azadicarboxylate (1.55 mL; 10 mmol; 5 equiv.) in toluene (3.5 mL). The mixture was stirred at rt. for 1.5 h. Pyridine was removed under reduced pressure, the oily residue was dissolved in xylene (20mL), and concentrated to ca. 1/3 volume. Then it was diluted with toluene (10 mL) and cooled to 4 ºC. Precipitated solid was filtered off and washed with cold (T -20ºC) mixture of toluene/hexane 1:1 (20 mL). The solution was concentrated and the residue was purified by column chromatography (hexanes/ethyl acetate 100:1 6:1) to afford alcohol 13 as a pale yellow thick oil (1.91 g; 1.62 mmol; 81%).
2,3,3',4,4'-Penta-O-benzyl-6'-O-tert-butyldiphenylsilyl-6-O-(4-nitrobenzoyl)-sucrose (13)
O
SYNLETT: LETTER
SI-4 13 C NMR : 163.8 (C-7), 150.4 (C-11), 138. 1, 138.0, 137.9, 137.7, 136 .9 (C quat , 5x OCH 2 Ph), 135.5, 135.4 (C quat , 2x OSiPh 2 C(CH 3 ) 3 ), 135.3 (C-8), 130.6 (double intensity C-9, C-13), 127.6-135.3 (arom.), 123.4 (double intensity C-10, C-12), 106.3 (C-2'), 89.9 (C-1), 85.4 (C-3'), 83.1 (C-4'), 82.2 (C-3), 82.1 (C-5'), 79.7 (C-2), 77.1 (C-4), 75.8, 74.7, 74.1, 73.3, 72 .0 (5x OCH 2 Ph), 69.3 (C-5), 65.0 (C-1'), 63.6 (C-6), 63.2 (C-6'), 26. 
15
A solution of 12 (4.31 g; 4.18 mmol) and triphenylphosphine (1.10 g; 4.18 mmol; 1 equiv.) in toluene (80 mL) was boiled under reflux for 20 minutes. Imidazole (1.42 g; 20.9 mmol; 5 equiv.) was added, the mixture was cooled to 90ºC, a solution of iodine (1.11 g; 4.39 mmol; 1.05 equiv.) in toluene (80 mL) was added within 30 minutes, and the mixture was boiled under reflux for 1.5 h. Then it was cooled to rt., the remaining iodine was decomposed with sat. Na 2 S 2 O 3 (75 mL), and the mixture was partitioned between ethyl acetate (100 mL) and water (50 mL). The organic phase was separated and the aqueous one extracted with ethyl acetate (2x 100 mL). Combined organic solutions were washed with water (50 mL), brine (50 mL), dried and concentrated. Column chromatography (hexanes/ethyl acetate 10:1 7:1) of the residue afforded iodide 14 as a colorless oil (3.47 g; 3.04mmol; 72%) and di-iodide 15 as a yellow oil (0.43 g; 0.343mmol; 8%). C NMR 138.5, 138.20, 138.17, 137.8, 136 .9 (C quat , 5x OCH 2 Ph), 135.51, 135.49 (C quat , 2x -OSiPh 2 C(CH 3 ) 3 ), 127.6-133.0 (arom.), 107.0 (C-2'), 90.3 (C-1), 85.6 (C-3'), 84.0 (C-4'), 82.6 (C-5'), 81.8 (C-4), 81.7 (C-3), 79.5 (C-2), 75.5, 75.0, 74.5, 73.3, 71 .7 (5x OCH 2 Ph), 68.7 (C-5), 64.6 (C-1'), 63.0 (C-6'), 26. To the solution of 14 (245 mg; 0.214 mmol) in DMF (4 mL) sodium azide (97 mg; 1.503 mmol; 7 equiv.) was added. The reaction was stirred in 80 º C for 2 hours. After cooling down to rt water (20 mL) and diethyl ether (20 mL) were added and phases were separated. The aqueous one was extracted with diethyl ether (3x 20 mL). Collected organic phases were washed with water (3x 15 mL), brine (15 mL), dried and concentrated. The oily residue was purified by flash chromatography (hexanes/ethyl acetate 100:1 91:9) to afford a title azidoalcohol 14a as an orange oil (218 mg; 0.206 mmol; 96%).
[ ] D 22 = +31.6. To the solution of 14a (201 mg; 0.190 mmol) in toluene (6 mL) TBAB was added (14 mg; 0.038 mmol; 0.2 equiv.) followed by 50% NaOH (2.5 mL). Allyl bromide (32 l; 46 mg; 0.380 mmol; 2 equiv.) was added and the mixture was vigorously stirred in rt for 10 hours. Water (10 mL) was added and phases were separated. An aqueous one was extracted with diethyl ether (2x 20 mL). Collected organic phases were washed with water (15 mL), brine (15 mL), dried and concentrated. The oily residue was purified by flash chromatography (hexanes/ethyl acetate 100:1 94:6) to afford a title compound 14b as an oil (158 OSiPh 2 C(CH 3 ) 3 ), 134.5 (C-), 127.5-133.3 (arom.), 117.3 (C-), 104.4 (C-2'), 89.1 (C-1), 83.7 (C-3'), 81.8 (C-3), 81.6 (C-4'), 80.8 (C-5'), 80.0 (C-2), 78.0 (C-4), 75.7, 74.9, 73.3, 72.6, 72 .1 (5x OCH 2 Ph), 72.5 (C-), 71.7 (C-1'), 70.0 (C-5), 64.1 (C-6'), 51.2 (C-6), 26. 
16b
To the solution of 12 (1030 mg; 0.999 mmol) in toluene (15 mL) TBAB (32 mg; 0.099 mmol; 0.1 equiv.) was added followed by 10 mL 50% NaOH. Tert-butyl bromoacetate (0.16 mL; 1.099 mmol; 1.1 equiv.) dissolved in toluene (0.84 mL) was added dropwise via syringe pump (for 1 h) and the mixture was vigorously stirred in rt for 165 minutes. Water (50 mL) was added and after cooling to rt phases were separated. The aqueous one was extracted with diethyl ether (2x 50 mL). Combined organic phases were washed with water (25 mL) and brine (25 mL), dried and concentrated. The oily residue was purified by flash chromatography (hexanes/ethyl acetate 100:1 83:17) to yield main product 16b (588 mg; 0.513mmol; 51%), its regioisomer 16c (236 mg; 0.206mmol; 21%) and diester 16a (298 mg; 0.236 mmol; 23%) as oils.
Data for 16b:
[ ] D 22 = +12.5. .5 (C quat , 2x -OSi(Ph) 2 C(CH 3 ) 3 ), 127.5-133.2 (arom.), 104.1 (C-2'), 88.6 (C-1), 83.7 (C-3'), 81.9 (C-3), 81.6 (-CO 2 C(CH 3 ) 3 ), 80.5 (C-4'), 80.4 (C-5'), 77.7 (C-4), 75.6, 74.9, 73.3, 72.6, 72.1 (5x OCH 2 Ph), 73.5 (C-1'), 71.3 (C-5), 69.2 (C-), 63.6 (C-6'), 61.8 (C-6), 28. To the solution of 12 (2282 mg; 2.212 mmol) in toluene (20 mL) TBAB (71 mg; 0.221 mmol; 0.1 equiv.) was added followed by 15mL 50% NaOH. Allyl bromide (294 mg; 2.433 mmol; 0.21 mL) was added dropwise and the mixture was vigorously stirred in rt for 90 minutes. Water (50 mL) was added and after cooling to rt phases were separated. The aqueous one was extracted with diethyl ether (3x 50 mL). Combined organic phases were washed with water (2x 25 mL) and brine (25 mL), dried and concentrated. The oil residue was purified by flash chromatography (hexanes/ethyl acetate 100:1 87:13) to yield main product 17b as a white amorphous solid (1495 mg; 1.395 mmol; 63%), its regioisomer 17c (352 mg; 0.329 mmol; 15%) and di-alkylated derivative 17a (313 mg; 0.282 mmol; 13%) as oils.
Data for 17b:
[ ] D 22 = +7.6. To the solution of 12 (878 mg; 0.851mmol) in 16mL of toluene TBAB (55 mg; 0.170 mmol; 0.2 equiv.) was added followed by 10mL 50% NaOH. Propargyl bromide (121 mg; 1.021 mmol; 1.2 equiv.; 0.11 mL of 80% solution in toluene) was added dropwise and the mixture was vigorously stirred in rt for 75 minutes. Water (50 mL) was added and after cooling to rt phases were separated. The aqueous one was extracted with diethyl ether (3x 25 mL). Combined organic phases were washed with water (2x 25 mL) and brine (25 mL), dried and concentrated. The oil residue was purified by column chromatography (hexanes/ethyl acetate 10:1 5:1) to yield main product 18b as a light yellow glass (600mg; 0.561 mmol; 65%), its regioisomer 18c (140 mg; 0.131 mmol; 15%) and di-alkylated derivative18a (123 mg; 0.111 mmol; 13%) as oils.
Data for 18b:
[ ] D 22 = +6.4. OSiPh 2 C(CH 3 ) 3 ), 127.5-133.1 (arom.), 104.0 (C-2'), 88.7 (C-1), 83.5 (C-3'), 81.9 (C-3), 80.5 (2x C: C-4', C-5'), 80.0 (C-2), 79.4 (C-), 77.6 (C-4), 75. OSiPh 2 C(CH 3 ) 3 ), 127.4-133.4 (arom.), 104.4 (C-2'), 89.9 (C-1), 84.2 (C-3'), 82.7 (C-4'), 81.9 (C-3), 81.4 (C-5'), 79.77 (C-2), 79.73 (C-8), 79.5 (C-), 77.3 (C-4), 75.5, 74.7, 73.2, 72.5, 72 .2 (5x OCH 2 Ph), 74.8 (C-), 74.5 (C-9), 70.7 (C-1'), 70.4 (C-5), 67.9 (C-6), 65.1 (C-6'), 58.6 (C-), 58.4 (C-7), 26. To the solution of 16b (588 mg; 0.513 mmol) in 10 mL of toluene TBAB (32 mg; 0.103 mmol; 0.2 equiv.) was added followed by 15 mL of 50% NaOH. Allyl bromide (124 mg; 1.016 mmol; 2 equiv.) was added dropwise as a solution in 1 mL toluene. The mixture was intensively stirred for 8 h in rt. Water (30 mL) was added and after cooling to rt phases were separated. The aqueous one was extracted with diethyl ether (3x 10 mL). Combined organic phases were washed with water (2x 10 mL) and brine (10 mL -8), 138.8, 138.6, 138.3, 138.16, 138 .15 (C quat , 5x OCH 2 Ph), 134.3 (C-), 127.5-128.3 (arom.), 117.2 (C-), 103.8 (C-2'), 91.1 (C-1), 83.5 (C-3'), 81.8 (C-3), 81.4 (-CO 2 C(CH 3 ) 3 ), 81.2 (C-5'), 79.6 (C-4'), 79.3 (C-2), 77.07 (C-4), 75.5, 74.9, 73.4, 72.9, 72 .6 (5x OCH 2 Ph), 72.3 (C-), 71.3 (C-5), 71.2 (C-1'), 69.30 (C-6), 69.25 (C-7), 61.2 (C-6'), 28.1 (-CO 2 C(CH 3 ) 3 ). To the solution of 2,3,3',4,4'-Penta-O-benzyl-6,6'-bis-O-(2-tert-butoxy-2-oxoethyl)-1'-O-(prop-2-en-1-yl)-sucrose (1.46 g; 1.541 mmol) in toluene (30 mL) TBAB was added (99 mg; 0.308 mmol; 0.2 equiv.) followed by 50% NaOH (30 mL) and tert-butyl bromoacetate (1.14 mL; 1.503 mg; 7.707 mmol; 5 equiv.). The mixture was vigorously stirred in 45 ºC. During the reaction additional portions of alkylating agent (3x 0.23 mL, 3x 1 equiv.) and 50% NaOH (15 mL) were added. The reaction was completed after 10 h. Water (150 mL) was added and after cooling to rt phases were separated. The aqueous one was extracted with diethyl ether (3x 50 mL). Combined organic phases were washed with water (2x 25 mL) and brine (25 mL), dried and concentrated. 94-3.98 (m, 1 H, H-3), 3.96 (d, 1 H, H-7'b), 3.87-3.92 (m, 1 H, H--b), 3.90 (d, 1 H, J 7a,7b = 16.4, H-7a), 3.86 (d, 1 H, H-7b), 3.79 (dd, 1 H, J 6'a,6'b = 10.4, J 5',6'a = 6.1, H-6'a), 3.76 (dd, 1 H, J 5',6'b = 3.9, H-6'b), 3.67 (d, 1 H, J 1'a, 1'b = 11.0, H-1'a), 3.66 (dd, 1 H, J 4,5 = 10.5, J 3,4 = 9.0, H-4), 3.65 (dd, 1 H, J 6a,6b = 10.7, J 5,6a = 3.2, H-6a), 3.54 (dd, 1 H, J 2,3 = 9.7, H-2), 3.51 (dd, 1 H, J 5,6b = 10.7, H-6b), 3.47 (d, 1 H, H-1'b) , 1.44 (s, 9 H, -CO 2 C(CH 3 ) 3 ), 1.43 (s, 9 H, -CO 2 C(CH 3 ) 3 ). 13 C NMR (150 MHz, CDCl 3 ) : 169.4 (C-8'), 169.2 (C-8), 139.0, 138.8, 138.4, 138.32, 138.27 (C quat , 5x OCH 2 Ph), 134.5 (C-), 127.4-128.3 (arom.), 117.1 (C-), 104.6 (C-2'), 90.1 (C-1), 83.7 (C-3'), 82.5 (C-4'), 81.9 (C-3), 81.33, 81.25 (2x -CO 2 C(CH 3 ) 3 ), 79.64 (C-2), 79.62 (C-5'), 77.3(C-4), 75.4, 74.8, 72.9, 72.5, 72 .38 (5x OCH 2 Ph), 72.7 (C-6'), 72.33 (C-), 71.1 (C-1'), 70.5 (C-5), 69.8 (C-6), 69.06 (C-7), 69.01 (C-7'), 28.1 (6x -CO 2 C(CH 3 ) 3 ). Diester 19 (1.35 g; 1.272 mmol) was dissolved in THF (20 mL) and cooled to -78 ºC. The solution of LAH in THF (1.0 M; 5.2 mL; 198 mg; 4.1 equiv.) was added dropwise for 30 minutes. The mixture was warmed up to rt and reaction was completed after 2 h. Celite (1 g) was added and the excess of LAH was carefully destroyed by saturated Na 2 SO 4 . The mixture was filtered through celite pad and washed with ethyl acetate (40 mL), dried and concentrated. The crude diol was dissolved in DCM (20 mL). DIPEA (1.82 mL; 1347 mg; 8.equiv.) was added followed by DMAP (cat.). The mixture was cooled to -78 ºC and mesyl chloride (0.54 mL; 801 mg; 5.5 equiv.) was added dropwise. The mixture was warmed up to rt and stirred for 2h. Water was added (20 mL) and phases were separated. Aqueous one was extracted with DCM (2x 20 mL). Combined organic phases were washed with brine (15 mL), dried and concentrated. The oily residue was purified by flash chromatography (hexanes/ethyl acetate 100:1 50:50) to afford dimesylate 20 as a pale yellow oil (1.096 g; 1.017 mmol; 80% over two steps).
2,3,3',4,4'-Penta-O-benzyl-6-O-(2-tert-butoxy-2-oxoethyl)-6'-O-tert-butyldiphenylsilyl-1'-O-(prop-2-en-1-yl)-sucrose

HRMS (ESI)
[ ] D 22 = +34.9. H, J 2,3 = 9.6, J 3,4 = 8.8, H-3), 3.91 (ddt, 1 H, H--b), 3.64-3.72 (m, 5 H, H-7a, H-6'a, H-6'b, H-7'b, H-8'b), 3.67 (d, 1 H, J 1'a,1'b = 10.9, H-1'a), 3.57 (dd, 1 H, J 4,5 = 10.0, H-4), 3.55 (dd, 1 H, J 6a,6b = 11.1, J 5,6a = 5.1, H-6a), 3.53-3.60 (m, 1 H, H-7b), 3.49 (dd, 1 H, H-2), 3.46 (d, 1 H, H-1'b), 3.40 (dd, 1 H, J 5,6b = 1.7, H-6b) (arom.), 117.3 (C-), 104.8 (C-2'), 90.1 (C-1), 83.7 (C-3'), 82.1 (C-4'), 81.8 (C-3), 79.8 (C-2), 79.6 (C-5), 77.4 (C-4), 75.5, 74.9, 73.0, 72.49, 72 .34 (5x OCH 2 Ph), 72.42 (C-6'), 72.38 (C-), 71.1 (C-1'), 70.6 (C-5), 69.9 (C-6), 69.2 (C-7), 69.04 (C-8'), 68.99 (C-7'), 68. To the solution of 20 (113 mg; 0.105 mmol) in acetonitrile (10 mL) anhydrous Na 2 CO 3 (333 mg; 3.144 mmol; 30 equiv.) was added followed by anhydrous KI (52 mg; 0.314 mmol; 3 equiv.) and benzylamine (15 l; 14.6 mg; 0.136 mmol; 1.3 equiv.). The mixture was stirred at 80 o C in septum sealed flask for 48 h. After cooling down to rt toluene (20 mL) was added and acetonitrile was distilled out under reduced pressure. The mixture was filtered through celite pad, washed with ethyl acetate (40 mL) and concentrated. The mixture was purified by flash chromatography (dichloromethane/methanol 100:0 99:1) to afford a macrocycle 21 as an orange oil (100 mg;0.101 mmol; 96%). 138.8, 138.7, 138.6, 138.2, 138 .1 (C quat , 5x OCH 2 Ph), 134.5 (C-), 126.9-128.8 (arom.), 117.0 (C-), 104.1 (C-2'), 90.1 (C-1), 84.9 (C-4'), 83.6 (C-3'), 81.7 (C-3), 79.97 (C-2), 79.96 (C-5'), 79.5 (C-4), 75.5, 74.9, 73.5, 72.8, 72 .24 (5x OCH 2 Ph), 72.2 (C-, C-6'), 71.7 (C-6), 71.0 (C-1', C-5), 70.7 (C-7), 69.1 (C-7'), 60.4 (C-9), 53.5 (C-8'), 53.2 (C-8).
HRMS ( (C-), 127.3-128.4 (arom.), 117.4 (bs, C-11), 117.1 (C-), 104.1 (C-2'), 90.1 (C-1), 84.8 (bs, C-4'), 83.6 (C-3'), 81.6 (C-3), 80.0 (C-2), 79.9 (C-5'), 79.4 (C-4), 75.5, 74.9, 73.4, 72.7, 72 .23 (5x OCH 2 Ph), 72.18 (C-6', C-), 71.9 (C-6), 70.92 (C-5), 70.85 (C-1'), 70.5 (bs, C-7), 68.8 (C-7'), 59.1 (C-9), 53.1 (2x, C-8, C-8'). 
:
